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AN ouLaTNITWRY (World Commission on Environment and
Development, WCED %38 Brundtland Commission) i

“Sustainable development is development that meets the needs
of the present without compromising the ability of future generations
to meet their own needs.”
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L http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm, 17-12-2008
2 http://www.un.org/esa/sustdev/documents/agenda21/english/agenda21toc.htm, 17-12-2008
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1992 (1992 UN Conference on Environment and
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Sustainable Development) Tutiasoun

Ufyey13la (Rio Declaration)
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ANSHAUIDE19T98 U Commission  on
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Environment and Development) Falgmmuanuavmig
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Uy ledusuaiisn (Johannesburg Declaration)
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Tunsuitgmiduneunisiauniiddu waznseniunisany
WU JUANNS 21 wazunueuinleduiuaidsn Johannesburg
Plan of Implementation, JPOI %38 Plan of Implementation
of the World Summit on Sustainable Development) d@snaluitin
msfdunsiiietesedseilesnauieliagu

msandunisludszmalng’

dwiuusandlng nsgnsrminenIsIsurIAuasdsnndey
Uszanuiunsznsnisaslszmea taaliuanusiuilosesniig
Uszine Ingdsunudiduaundnvesaugnssunsnisianiifoe
mswawiiday (Commission on Sustainable Development,
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5 International Institute for Environmental and Development and World Business Council for Sustainable Development, Breaking New Ground, The mining, minerals, and sustainable development project,

London : Earthscan, 2002.
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unawlumeuil 1 lduanslfiiiuieainndrdniivinldiie “Paradox of
plenty” w38 “Resource curse” u3aUsingnsaiiwuinussinaisl
nineINIsITUYIRQANANYIAlLANAUTNITIRSYLALUTANIGLATEEAINAL
nsnszaesgldmdusssudesnduilofisuruussimaninineinssssuvia
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Uszineafiininensgauauysalazdeain Paradox of plenty fegnaitu ansy
omfuefisnduarluiGe Fwhaduaindnnguussmegdseanthifu (OPEC) uax
fUsiunsnanuazlammdseeninfulndidsstu udselddervosuszains
(GDP per capita) ludszimaanszomiviedisaduinninludBeyseann 18 i
uenniians1snsy Siera Leone uazans1smsy Botswana dwinsiiiulsmadid
WYIRANANYIH! WAANS15SY Botswana fisaldneiveuseuinsgenda Sierra
Leone Uszana 24 wih! sy dssifuddniiunaula fo vinedslsusanaid
nineNIsITNYIARANENYIlliiialyun Paradox of plenty

Joseph E. Stiglitz giaglasusiedaluiuaanvnasugaanslidouauide

Tul w.A. 2548 M1T931 Making natural resources into a blessing rather than
a curse lagdilonuiaiaueuuzulovienazdesiuldliseinaninineinsgay
auysaiiinleym Paradox of plenty Assialuil
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wlasuwlashilA@ainemauldsulyl
inSnndtoifinnsauesvdnuftiilunisiuwiiowdvard uausy
FHUFEINIINUIIEILTEUBNATINIIYINTIE DY Mining Rules of
Thumb 989 Mcintosh Engineering and predecessor firms Falg
FTmndnMsE 9 vesilunnismiiossuiduiaiinnnii 30
ﬂamdwf’jﬂuﬂgLﬁ@dé]’ummzém%msaaﬂqumivhmﬁmLLazmi
Anvnnudululddnsumsiuniioatosiu (Conceptual designs)
vioduiudilifanusidessudosnisiiviioudutou Wudmey
9819A517 q fifmadnaniundniainssuniuaunls (sound
engineering and design methodologies) &ﬂ%ﬂ{]ﬁmﬁﬂﬂﬂ%ﬂ‘ﬁﬁ
winzAunsvimiisaslunsazuvas usldlesuussiuinavansatily
MWldruniesuinnein ngmandldldfanunfazavdangunasivie
Nﬂm’ij’mﬁiﬂ\‘iﬂ’j’]ﬁ L‘i‘l’ﬁ]‘Vi’]L‘ﬁUﬂ’]Hﬂﬁﬂﬂqwﬁgﬁﬂllﬂﬂa\‘il,aﬂﬁ’ﬁ Mining
Rules of Thumb w#ruainsasuldludunesidnil http://
www.infomine.com/SearchMiningRule.asp ﬁ'dashdﬂg]l,ﬁ/iﬁ’]ﬁiﬁl,lﬁ

Mining Rules of Thumb have been gathered over 30 years
of hard rock mining service provided by Mcintosh Engineering and
predecessor firms.

The primary usage of Rules of Thumb should be in the
development of conceptual designs and feasibility studies or,
when a quick decision is required in the solution of an operating
problem. Although an approximated answer, derived from a Rule
of Thumb may solve an immediate problem, Rules of Thumb
are not a substitute for the application of sound engineering and
desien methodologies. Although we firmly believe that
the presented Rules of Thumb provide great continuing value to
our industry, McIntosh Engineering does not guarantee their
validity, nor do we (or the referenced individual sources) accept
responsibility for application of the Rules of Thumb by others.
Where possible, direct quotes have been provided from
individual references; however, it is possible that referenced
sources may not have directly stated the Rule of Thumb
for which they are assigned credit. Although we have endeavored
to accurately quote all individual references contained in the
Rules of Thumb compilation, we apologize in advance for any
misquotes that may be attributed to individual sources. We will
provide updates to the Rules of Thumb compilation, as we

become aware of corrections that may be necessary.

n1sd1soonnanns

o Fodldnisdsaunausisnsindussiuaulseuna 25,000
unds ievhnsidisaunassiuay 500 unas lusiuaudfiies
uwdRguRiUnasInnis e fianunsavimiewsldegnad
fils (@1 : Lorne Ames)

o Tnsindedoddinanuszing 10 Vuannsdunuuauslans
fuguineduiinshmilewsld sseznadinanasievadunsdues
msfunuusTavisdien @an : P, Albers)

o lnawdsdeddinausyana 7 U Wuannisdunuuazyiinis
draunauslndifestuwrasusiimeinsiuiiowndeuwdinitazld
Buinsvimiiews (i : Sylvain Paradis)

o fUsznaunismilosusaisidealdanelunisiasdisia
Wieliuuriaiiegnaug (Core) Matadauanziinsussann 2% veq
yaAuslunsaifiduusTans (@ : Joe Gerden)

o nmyhmilendaifiondnuslanzasldsegisusdmiunis
NAaaIsAs (Pilot mill on site) Uszuas 50,000 Ay d@aulunisvin
wilodlgRuenstishegnausliiiosndn 5,000 s (7w : Jack de la Vergne)

o AT IITTeusTansiildannstndaegnsluaunusin
fieunninA1eTvetuasUsEINQ 20% (i : Jack de la Verene)

o nsUszifiunudnvesansusitesfuanunsausedfiulgdn
fianudnUszunundmiwesnugivesaensfiaunsaseuivle
drun1suseiiiunnunitesaisusanusausediulaindainuning
whﬁuwéawﬁwamamﬂ”hwmmaLLéﬁﬁuﬁqmﬁudauﬁﬁﬂﬁqm (3
H.E. McKinstry)

o Usmnalanziiudidevusgluuvausnesdiindauusivasu
TUauanudnvesunas wdusau 9 fniflaveGudouusguin
yuefiunasusdn 4 axlidesillavedu (i : James B. Redpath)

o uwrasuslumilosusnesunsdensdlulseimals uasunes
nzifauALA (Canadian Shield) susnguinveausuusivdsulums
AuENueLReI A uRsurdssEAUAUUSTNOURIBLS Sphalerite
way Galena tJudwlveg) fianudnsedunanssiniduus Chalcopyrite
wazIsuNULS Pyrite U1 mmzﬁﬁauﬁﬂﬁqmﬁﬂwmﬁ' Pyrite way
Magnetite tJudnlng) s : H.E. McKinstry)

o uwnasusmanduarsusiniAndugusieadroiinazya
flaunirsUszanansmilwesnudnuasUszana 1 Tu 4 wio 1 lu 5
YBINNMUL IV (731 : Mansunaaiian)



14

Vadans nws. www.dpim.go.th

nasrinmiioonsna:aonondon

o Ald918lun1svisrsrunansenuduindoulasanis
Wiloaus (Environmental impact statement : EIS) sauAnlganglung
nvrvianuAnAIInden ST 2.5% vesrlddienounisyi
wilosdmsulassnsi q W aldsreddenifiutudnuszana 2%
mnduiiuiiseulmsensilomdedwinden uarasiiutudnmndos
finssedafifuluma @ : RW. Corkery)

o nsviuniiosusiifinsudaslndwnniions awisoanely
Freluniswdnusuarannansznudawndey Weswinawsasatianisly
fuiliiontian anszerynenisvuds uasBasiialisnelunsndnsh
adlgsnmndosiinisldilunisudnug wazdeanismausannlsausaus
diensaunduulumiledldfuyda Cut and fill stopping (i :
Edgar Koster)

o drinnumiiousmsoglndmiledlinnigauwinfiagyinlg il
dedransliuiiviniiodiitosiian annafuniswesauau way
Juuszlewisonstasedoarsveandnaunislumiios (fun : Brian
Calver)

o msadeiiinndnauniions asasslilndtumiiediun
famiodrianansgnuannislifiudl S1iatessesnislitudl dusves
mMakazalaelunIsiunnesaue (fiun : George Greer)

o nstazvauianatitenisldunlunissuinadumiled
lyidesadradannin desinismageusnsinisinavesiuimaliides
11 40 us wnaaeu (~ 3.8 An9) siewit Arsderuldiosndn 2 Halus
Tutheggiluriaudsfigauesd ({un : wdnnsiia 9 1)

o ufivasadedesitunisiiunasiulusnsidruliddon
171 2 fadn3usedns (7iun : Ontario Ministry of Health and Welfare)

o fduainnisvudsiiinuvauassegluenadunaiuiy q i
fluwadnndy 10 lulasuas (#ian : Howard Goodfellow)

o MseanuuULiianisilasiuthviiumilosuiaaseenuuulag
andadausuaidunIediuy luseu 100 Jiillunnuineasn 24
falu (‘17im : American Association of State Highway Officials :
AASHO)

o msviunilosldfudosnsldiinedeyssann 30 us wnaaou
sefuussiotu Usnamsliiunniigeilddmsunsduamunisguinly
Wluwiledldifufe 100 us wnaaeuseduussieTy (7w : Andy Pitz)

o wiinanlumileddauiiAnnutuedeyssana 3% @
Larry Cooper)

nsidandsnasrinkiioona:nuulurunmiioons

o tilomnuvasndslunisiny auuaendnildvudausiun
wilous dmiusausTnAuSIsmafien (One-way) mstiauniswes
puuwhugesivesAInIYesIUTINUSTIn1sTian wazmnidu
auusnUsINAsEIuN el (Two-way) Aastiauniie 3.5 wihwes
iaUﬁVgﬂLLi'ﬁﬂ”JfNﬁEjm (ﬁm : American Association of State Highway
Officials (AASHO)) lonstiastusaussmnuuiuuasestunisnnauy
nsdliinisauloannouuressausinnus aunaendndmiurudeusi
N e9AITIANNTIMIAUAINNTIIVINAILEIIVRITAUTIYN
waziiszoziileriionulasndslidnussann 15 Wa (3.5 wns) @ :

Janet Flinn)

o NI5vauLLiionS
YUAIUTAITVIAUAUNT ©
Ausiungndeiusaussnn
(Crushed
safety berm) Iﬁﬁmmqa

ANOUU rock

wiriuSaiivesdesaussmnnus
wazvnnifupdestestuiivhainiiudeulng (A boulder-faced berm)
aslifimnugauviifuainugevesdesaussynusilugilan (i -
Kaufman and Ault)

o uvamsvuIAdnaInsalansviunieslngismsimiendn
warldsnussynuudaustunnldauiennudnanfnfuinniigalsiiu
500 A3 (1,600 W) (fan : Ernie Yuskiw)

o unawusiiflurnviunats Wy SUsunalaiiu 4 duiu
anunsaviniiewlalasldnisvudisaiesoussnnld Minunasus
fananeganainiadulaiiiu 250 w3 (800 W) (A : Emie Yuskiw)

o AuENveNsTimsinsThumiledneiBmieddAuamsduusi
ogfAnanAaAusaud 350 w3 (1,150 wjm) Fuly (7l : Northcote and
Barnes)

. LL‘V?a‘\iLLﬁﬁ@QIuﬁuﬁﬁIﬂiﬂﬁ%ﬂﬂﬂ‘@u‘i’hﬂLL‘%QLLW wazdA1denis
nanUazldiiu 1 awdu msldnsiuniiodasisnsiiniiealauay
Tisausniunisvudus mnaneuseganainiifulaiiiy 300 wns us
mnaeusegdnnirimadonmsiuniiodldiusaziinisudauinig
Qimﬁﬁd (Vertical shaft hoisting) ({1 : G.G. Northcote)

o nvimilaslunianziusenueslssinAssdansidy A3y
mﬁaﬂé’é‘mﬁaﬂ%’éwﬁuLma'qLLiﬁaeujﬁﬂfﬂmﬁuﬁuﬁy’uwi 500 wmstuly
mnantesniiezymiiedaeiznisiuniieadn (un : McCarthy
and Livingstone)

o Ssnsudnustaeiiluvzdiduszunn 39-89% v04A271
A101901UNTVUAIVBITOUTINNUS FofumsussdiulSinanisuanus
AIsUTTIUUTENN 70% VRIAINEINTlUNITVLAUSVRITAUTIVN
(i - McCarthy and Livingstone)

o

o mwnileduunansiu o Almdsnskamnnnituay 5,000
fu n1svudauslagldanenudifeaaziialdinggnniinisaudilag
Tdsausswn (A : Al Femie)

o Towilunisvudasiasldanenudndosazdalidesiosiu
WIQNNIINITVUAIRIBTAUTIYN MIndesdinisyudeusinatiundn

1 Alawms (#an : Heinz Altoff)

(Usaarumeatuni’)

Ao

Battery ore (FULLILLUALADI)
Ruede Aunswsndaanlas TauTHunnzdnsuldvia
aa LA

= LN o aa o v A
un - swdndinganu (2544). WAUIUNTUANYISIAANYT atuTvUningdu.
NTuNWY : 1vUAnganu.
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